To construct NIP5;1 promoter:GFP-NIP5;1, first a 2.5-kb DNA fragment upstream of the translation initiation codon of NIP5;1 (PNIP5;1) was amplified from BAC clone
F24G24 (obtained from the ABRC) by PCR with the primers listed in Supplemental   Table 1 . Using BamHI and NcoI, the amplified fragment was subcloned into pTF441, which was generated from pBI221 (39) by substituting the -glucuronidase (GUS) fragment with sGFP. The 2.5-kb NIP5;1 upstream region was then excised using SphI and NcoI, and was used to replace the cauliflower mosaic virus 35S RNA promoter (35S) in the 35S:sGFP-NIP5;1 construct (8). The resultant plasmid was named pMUT9.
The BamHI-EcoRI fragment containing PNIP5;1-GFP-NIP5;1 and the terminator of the nopaline synthase gene was subcloned from pMUT9 into the BamHI-EcoRI sites of the binary vector pMDC99 (40).
To express GFP-tagged BOR1 and its mutants under the control of the BOR1 promoter, we constructed a Gateway (Invitrogen) compatible expression vector harboring the BOR1 promoter. The approximately 3-kb BOR1 upstream region was amplified by PCR using the primers F-pBOR1-BamHI and R-pBOR1-KpnI (see Supplemental Table 1 for sequences) with the BAC clone T3D7 as a template. Then the BOR1 promoter fragment was replaced with the dual 35S promoter in pMDC32 (40) to obtain pAT100. GFP-tagged BOR1 and its mutants were generated as described below.
The entire BOR1-GFP was amplified by PCR using the BOR1-sGFP (12) construct as a template. DNA fragments encoding GFP-tagged mutant BOR1 were generated by fusion PCR using the primers listed in Supplemental Table 1 . The fusion proteins have a linker of five amino acids (Gly-Gly-Gly-Gly-Ala) between the transporter and sGFP.
The transporter-GFP fragment was subcloned into pENTR D-TOPO vector (Invitrogen), sequenced, and then subcloned into pAT100 using Gateway technology (Invitrogen).
In planta transformation was performed using the Agrobacterium-mediated floral dip method (41).
GFP imaging
Laser scanning confocal microscopy was performed using a Leica SP2, Zeiss LSM510, or LSM510META with following excitation and detection wavelengths, respectively: 488 nm and 500-540 or 505-550 nm for GFP; 543 nm and >650 nm for propidium iodide; 488 nm and >650 nm for FM4-64; and 561 nm and >575 nm for mCherry.
Dual-color images of GFP and mCherry were acquired by sequential line switching, allowing the separation of channels by both excitation and emission. The plants were grown on vertically placed solid medium containing 0.3 µM boric acid, 2% sucrose, and 1.5% Gellan Gum (Wako Pure Chemicals, Osaka) for 4-9 days unless otherwise indicated. For the shift to a high B condition, plants grown in low B (0.3 µM boric acid) were transferred onto solid medium containing 100 µM boric acid. For application of dyes or inhibitors, the roots of the plants were cut and transferred to low B (0.3 µM) or high B (100 µM) liquid medium containing the dye or inhibitor, followed by incubation at room temperature. Propidium iodide (Molecular Probes) was used at 10 µg ml -1 .
FM4-64 (Molecular Probes) was prepared as a 10 mM stock solution in water and used at 4 µM. Cycloheximide (CHX) was prepared at 25 mM in water and used at 50 µM.
Brefeldin A (BFA, Sigma) was prepared as a 50 mM stock solution in DMSO and used at 10 or 50 µM. Control treatments with 0.1% DMSO performed in parallel did not affect the localization or degradation of GFP-tagged proteins. Each experiment was carried out multiple times with at least two independent transgenic lines, and representative pictures are shown. For colocalization analysis of BOR1-GFP and mChecrry-RabF2a/Rha1, multiple F1 plants from the representative parental lines were used.
FRAP analysis
For FRAP analysis without inhibitors, plants were grown in a chambered coverglass (Iwaki, Tokyo) containing solid medium with 0.3 µM boric acid, 2% sucrose, and 0.2% Gellan Gum for 6-7 days. For CHX treatment, plants were grown on vertically placed solid medium containing 0.3 µM boric acid, 2% sucrose, and 1.5% Gellan Gum for 4-5 days. The plants were then transferred to a chambered coverglass, and their roots were covered with medium containing 0.3 µM boric acid, 50 µM CHX, and 0.2% Gellan Gum. FRAP analysis was performed with a Zeiss LSM510Meta equipped with an inverted microscope, using a water-immersed 40× objective and 488-nm diode laser excitation. The 2-µm PM regions were bleached for two or three iterations of 163.83-µs bleach periods per pixel with 100% laser transmittance at a 600 pinhole size. Pre-and post-bleach scans were performed with 1% laser transmission, and GFP emission was detected between 505-550 nm.
Preparation and immunoblot analysis of microsomal proteins
The transgenic plants were grown on vertically placed solid medium containing 0.3 µM boric acid (−B) or 100 µM boric acid (+B) for 16 days. All steps in the preparation of proteins were conducted at 4°C or on ice. Tissues were homogenized in buffer (250 mM Tris, pH 8.5, 290 mM sucrose, 25 mM EDTA) supplemented with 75 mM 2-mercaptoethanol, 1 mM PMSF, and protease inhibitors (Complete Mini; Roche), followed by centrifugation at 10,000 × g for 15 min at 4°C. The resultant supernatant was transferred to a new tube (Beckman) and centrifuged at 100,000 × g for 30 min at 4°C. The pellet, representing the microsomal fraction, was resuspended in storage buffer (50 mM potassium phosphate buffer, pH 6.3, 1 mM magnesium sulfate, 20% glycerol) supplemented with 1 mM PMSF and protease inhibitors. The protein concentration was measured using a protein assay system (Bio-Rad). NuPAGE LDS sample buffer (Invitrogen) and 2-mercaptoethanol (final concentration, 2.5%) were added to the samples for immunoblotting, and the samples were incubated at 70°C for 10 min.
Microsomal proteins (5 µg) were separated on NuPAGE 4-12% Bis-Tris gels (Invitrogen) and transferred to polyvinylidene fluoride membranes by electroblotting.
The membrane was blocked by incubation in TBST containing 2% skim milk. Mouse anti-GFP monoclonal antibody (Nakalai Tesque, Kyoto) was used at 10,000-fold dilution in Can Get Signal Solution 1 (Toyobo); as a secondary antibody, horseradish peroxidase-conjugated anti-mouse IgG antibody (GE Healthcare) was used at 20,000-fold dilution in Can Get Signal Solution 2 (Toyobo). Detection was performed using Immobilon Western chemiluminescent HRP substrate (Millipore). The membranes were stained with 0.25% Coomassie brilliant blue-R250 after detection.
Quantitative RT-PCR
Plants were grown on vertically placed solid medium containing 0.3 µM boric acid for 12 days. Total RNA was extracted using a RNeasy mini kit according to the 
